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1 UEJrr4 OCBOEHIT fl AVlCItrJ.''IrJrrrHbr

I{enxnau ocBoeHr4f, AI4crIr4nnIlHbI <MoAemtpoBaHrle uenefi u cr4rH€rrroB B

SJIeKTpOHITKe)) TBJTTIOTC' n3yrreHne CTyAeHTaMIT MeTOALTK MaTeMaTr4qeCKOrO rr

cxeMoTexHr{qecKoro MoAenr4poBaEufl. sneKTpuqecKr{x napaMeTpoB kr

xapaKTepncrlrK sJreKTpoHHbIX cxeM. Kypc cnoco6crByer ronyrreHr,rro cryAeHTaMlr

HaBhrKoB pacqera gleKTpuqecKnx qenefi c npr4MeHeHrreM crlerlr4€Lrru3rrpoBaHHbrx

rporpaMMHbrx rpo.{yKroB Multi S im.

2 MECTO ArrCqrr[JIIIHbI B CTPyKTyPE Orrorr BO

fiuuluntturta <MoAerupoBaH?Ie qeneft 14 crrrH€rrroB B DJreKTpoHrdKe)

orHo cIITct K Ar,IcrIr4 [Jrr4 HaM B apI{arI4BH oil .Iacua.

<BxoAHue)) KoMrrereHrlrrr4 Sopuupytorct tlpla r,r3freHrru npeArrrecrByroqux

Avrg\r4lrlrr4H <@raguxa>, <MareMarr4KtD), <TeopernvecKrre ocHoBbI 3neKTporexHvlr<yD>,

<Beegeuue B cnerlr4€lrrbHocrb)), <BeeAeHue B npoeKT?rpoBaHr,re 14 TexHoJron4ro

gneKTpoHHbrx cpeAcrB).

floryuaeubre B trpoqecce vsyrcHr4fl, Kypca KoMnereHrlrdlr r{c[onmyrorcr B

ArlcrlrlrrJrr4Hax <KorranoHenThr 3JIeKTpoHHbIX cpeAcrB), <CxeuorexHr4Ka

aH€uroroBbrx lz aHarrorono-qraSpoBblx sneKTpoHHbIX cpeAcrB)), [pr4 BbrrrorrneHlaul

nunycrHoft nnarnQzxaqraoHHofi

I,rulKeHepHofi 4errerbHocrrl.

paOoru 6aralanpa v B [paKrr4rrecrofi

3 KOMTIETEHUIIU OEYqAIO IIIEI-OCS, OOPMIIPYEMbIE B PE3YJIbTATE

ocBoEHI4fl AI4CTIUIJITIHbI

B pe3yJrbrare ocBoeHr4r Arlcrdr,rnnr4Hbl o6yrarorquficx AonxeH o6raAatr

o6qenpoQecclroHnrrbHhrMr.r (OItrC) u npoQeccuoH€trlbHurrau (fIK) rouuerenlll,IflMt4 B

qacrr{ HaqarrbHbrx sHaHuft, yvenvfit I4 HaBbIKon, Heo6xoAnMbrx n Aanrgefi[IeM Ant

upoQeccrzouallHofi opr4eHTarllrr{ 14 MorI4BrIpoBaHHoro r4syrenufl AHcIIIarrII4H

yre6noro nJraHa HarrpaBJIeHI4t :

OfIK-3 cuoco6Hocrb perrrarb 3aAaqu auzu.turca 14 pacqera xapaKTepl4crl4K

gneKTpurreaKr4x rlenefi ;

OnK-5 cnoco6uocrr uc[oJlb3oBarb ocHoBHbIe npueMbl o6pa6orrcn u

npeAcraBJr eHr4A 3KcrIepIrMeHT€LrIbHbIX AaHHbIX;



OIIK-7 cuoco6Hocrb ) rHTbrBaTb coBpeMeHHbre TeHAeHrIrru pa3B.vrTl'.fl,

gneKTpoHuKpr, Ll3MeplrreJrbHoit u BbrrrlacJrnremnofi TexHuKu, un$oplaaqnoHHbrx

TexHoJrorufi e cnoefi npoQeccr4oHulrrbHofi 4emelbHocrlr;
nK-2 roroBHocrb rIpoBoALITb oKc[epI4MeHTbr rro sa4aHHofi MeroAr.rKe,

aHann3upoBarb p*ynbrarbr, cocraBJrrrb o6soprr, orqerbr;

fIK-5 roroBHocrb ocyqecrBJl-f,Tb c6op vI anaJru3 ucxoAHbrx ,qaHHbrx AJrt

pacqera H rlpoeKTllpoBaHurf, 4eraneft, y3noB u MoAynefi enerrpoHnbrx cpeAcrB;

nK-6 roroBHocrb BblloJrHrrb pacqer Lr npoeKTrlpoBaHrre 4eranefi, y3noB Lr

uo4ynefi sneKTpoHHbIX cpeAcrB, B coorBercrBkrtr c rexHnrrecKHM 3a.qaHlreM c

nclroJrb3oBaHLreM cpeAcTB aBToMaTlr3ar\prv [poeKTnpoBaH]rr;

IIK-19 cnoco6nocrb rrpprHrrMarb fracrr{e B opraHn3ar\u?r rexHuqecKoro

o6cnyxuBanvrfr, r4 Hacrpofixe elercrpoHHbrx cpeAcrB;

B p erylrrare o c Bo enufl Aprcl\nnnvrHu o6yr aro lquirct Aonx(eH :

3Harr:

- OCHOBHbIe MeTOAIIKLI MaTeMaTUqeCKOTO H CXeMOTeXHIIqeCKO|O

MoAeJIIlpaBaHvrs., analwlr;a n pacqera oneKTpruecKux qenefi H cxeM gJreKTpoHHbrx

cpeAcrB (OIIK-3, OIIK-7).

Vpreru:

_ UCTIOJIb3OBATb

napaMerpoB pr xapaKreplrcrprK 3neKTpuqecKux qeuefi (fIK-s, nK-6, OIIK-S);

B.nalerr:

- HaBbrKaMu MoAeJrlrpoBaHur rleuefr

a[napaTHo-npofpaMMHbrx KoMrrJreKcax Ha

aHaJwr3 npoqeccon upeo6pa3aBanns. clIrH€LIIoB B qentrx u y3nax gneKTpoHHbrx

cpeAcrB (lIK-2, IIK- 1 9).

MeTOAbr MOAenI4pOBAHVrfl, pacqeTa sneKTpr4qecKprx

I4 CTTTHUIIOB B CrrequaJru3HpoBaHHbrx

6a:e npolpaMMbr MultiSim, BKJrroq€ur



4 CTPyKTypA r4 COAEPXAHTTE AtICrIr4IrJrr,IHbI
O6ura.q rpyAoeMKocrb Al4cuunnraHbr cocraBnser 5 3aqerHbrx eAr4Hr.ru, 180 .{acon.

i

Cnucorc reM Jra6oparopHbrx pa6or

Jla6oparopHa.fl pa6ora 
^rsl. 

MoaenrpoBanue paOoru qeueft rocrorHHoro
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I ileKrp[qecKa' qenb.
OcuosHrre noqgruflu
onDe,leteHr,rr.

J I 2 8 0,5.r/25%o

2 llaccl.rBHbte I.i

aKTUBHH9 , ruueftnrte
u Herr.rHeilHLIe
qeTblDexnorlocHt{KU.

3 1 2 2 8 l,t/25Yo

J Mogerupooanue
SIeKTptrrI0cKHx
rrapEIMeTpoB

NACCIIBHbIX H

AKTI,IBH6IX
qETbIDEXNOJIIOC H H KOB.

J 3-
4

Ll 2 8 2.r/33,3Yo

4 JKBIIBAJICHTHbIE

CXEMLI AKTI,IBH6IX
gJreMeHToB n ueneft.

J 5-
6

4 2 8 2\/33,3o/o Pefitnnr
ronrpoar Nll

J MoAenrrpoBaHrre ri
pacqer ycrpoficrB
aHarorosoft
SJreKTpOHI,IftI,I.

3 1

8

+ 2 8 2'a/33,3Yo

6 Mogeluponauue u
pacqer napaMeTpoB
gJIeMeHroB qn$pomrx
vcrnoftcrB

J 9-
ll

6 2 6 6 3ql2l.4%o

flporpaur'auue
npoayKTbr B 3a.qaqax

MOAenr.rpoBaHr.tt

aHarofoBoft
SJIE KTDOH I,I K I' .

3 t2
IJ

4 2 6 4\/40o/o Pefirunr
xonrpoar Ne2

8 Mareuaruqecrue
uoAe.nu qrtlporrrx
ycrpofcrB.

J

5

6

6 4 6 5't/35.7oh

9 Cnerrpu aHaroroBlrx
u qu$poaux cr.rnlraroe

3 T7 2 4 6 2\133j%

l0 flpoxoNAesne
cHTHaJIOB qepe3

nflueIHbre
qeTEIpexfloJIrocH]rKu.

J l8 2 2 8 lql25Vo Peftrlrsr
xoHrpoar J\b3

Bcero 36 l8 l8 72 22,5\./3l,3oA SrsaN{eH

36q

roKa B rrpofpaMMe Multisim.



Jla6oparopHar pa6ora }lb2. Mo4erupoBaHue HelraneftHofi rleru

rrocTorHHoro ToKa B rporp€rMrvre Multisim.

Jla6oparopnafl pa6o:ra Ns3. Mo4enupoBaHr{e nocneAoBareJrbHoro

coeAI4HeHI{rI KaTyruKu I'IHAyKTt4BHocTpI, eMKOcTLI vI pe3ucTopa B IIpOlpaMMe

Multisim.

Jla6oparopHat pa6ora Ns4. Mo4enupoBaHue rpaH3r.lcropa B cxeMe

BKrK)qeHus c o6qlrM 3METrepoM B rrporpaMMe Multisim.

5 OBPA3OBATEJIbHbIE TEXHOJIOTIII4

5.1. ArrnBnbre r{ rrrrepaKTrrBHbre Qoprvnr o6yueHHn

C Ilenbro $oplaupoBanvfl u pa3Bvrus o6rqeupo$eccuonarbHbrx yr

npoSecclloH€IrlbHblx KoMrlereHrlIafi cryAeHTon e yre6HoM [poqecce ucrronb3yrorct

aKTIIBHbIe H uHTepaKTLIBHbIe $opurr npoBeAeHkrfl 3anflTufi (npo6neMHoe E3JroxeHlrrr

yredHoro Marepl{uua, AeJIoBbIe v poneBble LIlpbI, pa":6op KoHKperHbrx crrryaqrafi Hs

AetrenbHocru upo$umHux rpegrpuarnfi v opraHusaqnfi) B coqeraHpru c

BHeayAuropnofi pa6orofi .

5.2. My.nbrlr MeArr fi nue rexrroJrornH o6y.ren ur
JlerquonHrre 3ar.frTprfl rlpoBoAtrc-f, B Mynbrr{Me4ufiHofi ay4uropkrpr c

r4crroJrb3oBaHneM KoMrrbroTepHoro BlrAeolpoeKTopa n ay AuocucTeMbr.

CryAenrana qepe3 ?IHTPAI{ET-cafi r raQe4prr AocryrHbr KoHcrreKr neruIufi

v MeroAr,IqecKne yKa3ankrs, r CPC B sneKTpoHHoM BilAe, yre6Hue nu4eo$rubMbr r{

peKJIaMHo-IaHQopuaqr4oHHbIe Marepv€urbl npo$znurrrx npe4upnxrnfi u

opranuaaqufi.



6. OUEHOTTHbTE CPEACTBA ilnfl TEKyTTIETO KOHTPOJTfl yCnEBAE-

MOCTI{, [pOME]I(yTOrIHOfr ATTECTAI{i}/.Id IIO I,ITOIAM OCBO F,IJlt,dfl

ATICqUfIJIIIHbI U y[rEEHO-METOAI{TTECKOE OEECIIETTEHnE

cAMOCTO.flTEJTbHOfr pAEOThr CTyAEHTOB

6.lBonpocbr K pefirnHr-KoHTporrro

Pefirnnr-r(oHTpoJn Nbl

1. SrerrpuqecKue rlenz rrocrorHHoro roKa. Pac.rer.

2. Snercrpl{qecKue rlell4 rrepeMeHnoro roKa. fapnaoHu.{ecrufi cnrHarr. Pacqer.

3. 3nenaeHTbr rlerru nepeMeHHoro roKa. Pe:ucrop.

4. 3nevreHTbr rlerru [epeMeHHoro roKa. Kon4encaropbr.

5. 3reueHTbr rlenu [epeMeHHoro roKa. KaryruxH r.rHAyKTr4BHocrtr.

PefirHur-KoHTporn I{b2

l. Mero4 KoMrIJreKcHbrx aMrJrury4 An.r pacqera rlenefi rrepeMeHnoro roKa.

2. Moqnocrb B rlerrf,x rrepeMeHHoro roKa.

3 . rlacrorHbre xapaKTepucruKu oneKTplrqecKax qenefi .

4. Henprnefinrre gJreMeHThr B gJreKTplrqecKr{x qen.rtx.

5. Moquocrb B rlenu nepeMeHHoro roKa.

PefirnHr-KoHTpoJn Nb3

1 . Euuonxpnufi TpaH3ucrop. flaparr,rerphr r{ xaparffepr4crr4Ku.

2. 3nexrpoHHbre ycunlrrenv rapMoHrrrrecKr4x curH€rrroB.

3. Onepaqr4oHHbre ycuJrrrrenn.

4. flpunaeHeHue onepaqnoHHbrx ycl4nr4Tenefi n nporvrbrruJreHHofi elexrpoHuKe.

IrlnanyrrcHbre ycrpofi crsa:

5. Kmoqerofi pexnrra pa6oru rpaH3ucropa.



6.2Boupocbr K sK3aMeHy

5. OcnoeHbre onpeAeneHr{s sneKTpuqecxofi qerrn.

6. Pegucrunnrrfi sJreMeHT. XaparreplrcrlrKu.

7. l4cro'rnnr<tr rocrorHHoro roKa. Cxeurr 3aMerueHrr{.

8. Pac.rer gneKTpnrrecrofi qeru Mero.{oM Krapxro$a.

9. 3HepreruqecKr{e coornoruenvrfi B rlenr4 rrocro-rrHHoro roKa.

I{enn nepeMeHHoro roKa:

I 0. 3nexrpuqecKrie rlenu nepeMeHHoro roKa. fapuonv.recruft crrrH€ur.

I l.SnevreHTbr rIe[H nepeMeHHoro roKa. Kon4eucaropbr.

1 2. 3rerraeHTbr qerru rrepeMeHuoro roKa. Karyruxz LrHAyKTrrBHocrrr.

1 3. Merol KoMTIJIeKcHrIX aMIJI ury l.qirf, pacqera qeuefi [epeMeHHoro roKa.

l4.Moqnocrb B uenrx rrepeMeuHoro roKa.

1 5. 9acrorHbre xapaKTepncrtrKyr gneKTpr4qecKrrx qeuefi .

I 6. Henunefi sue 3JreMeHTbr B gneKTprrqecKrlrx rlerrrx.

1 7. fpaQo - anaJr4Tu.recxHfi MeroA pacqera nelunefi nrrx qenefi .

llocne.qoBareJrbuoe coeAuHeHue gJreMeHToB.

18.fpa$o-aHaJTvrru.recrufi MeroA pacqera nerunefiHrrx qenefi. flapanneJrbHoe

COEIUHEHIIE SJIEMEHTOB.

l 9. fpa$o -aHaJrvrrvr.Iecrufi Mero,4 pacqera Henunefi nrrx qenefi . Ciueruannoe

coeAuHeHue SJIeMeHT0B.

20. llorynpoBoAHrrKosrrfi p-r repexoA.

2 | .llputvreH eHr{ e nonylpoB oAHr4 KoBbrx Ar4oAo B

Z2.Bnnotxpnslfi TpaH3?rcrop. Ilaparraerpbr 14 xapaKTepucrlrKrr.

2 3 . 3rercrpoHHbre ycunprrenlr rapMoHlrqecKux clFH uliroB.

2 4 . Otr'ep arIHoH Hbr e y cnrrkrr e nv.

21.flputvteHeHlle onepaquoHHblx ycnnurenefi e npouhrrrrJreHHofi erexrpoHr.rKe.

PlunynrcHbre ycrpofi crea :

26. Kffo.resofi pexfl4M pa6oru rpaH3prcropa.

27 .Kowr6nHaur4oHHbre cxeMbr.



28.Tpurrepa.

29. Ilu$poBbre cqerrrprKlr.

3 0. I{HQpoBbre perucrpbr.

6.3 CarvrocroflTeJrbuan pabora cryAeHToB

CaNaocrosreJlbHat pa6ora cryAeHToB BKJrroqaer 3aKpenneHue

TeoperuqecKoro Marepn€Irla, BbrnoJIHeHI{e lau4krn.vr4yiurbHbrx zagauuit,

rloAroroBKa K ra6opatopHbrM pa6orau, [oAroroBKa K 3arrlvre la6oparopnbrx

pa6or. Ocnosa caMocromelrnofi pa6oru r{3) reHve peKoMeHAyenaofi

nlrrueparypbl, c€tMocro.f,renrnrtfi [oLIcK unQoprraaquz ro BorrpocaM,

Bo3HLIKaIoqr4M npn BbIrIoJrHeHrrI{ ra6oparopnux pa6or. OcHosnofi o6reu

cilMocrotrelrHofi pa6orrr rpar[Tct Ha noAroroBxy K BbrrroJrHeHnro na6oparopHbD(

pa6or, a raKx(e Ha floAroroBxry,K 3au[.ITe na6oparopnror pa6or. NTfr rroBbrrrreH]rrr

s$$ercruenocru caMocrorreJrrnofi paooTbr e)r(eHeAenbHo npoBoArTct

KoHcynbraIII,IH. Kporrae groro e)KeAHeBHo oprurHrrcyercr o6rqeruEe Mex(A/

nperloAaBareJleM H cryAeHTaMr4 c ucloJrb3oBaHueM gnerqpoHnofi noqrrr.

Cnucorc BorrpocoB K caMocroflTeJrbHofi pa6ore cryAeHToB:

l. llonynpoBoAHrrKoerrfi p-r nepexoA.

2. Buno tspnufi TpaH3ucrop. flapanaerpbr r,r xapaKTep r4crtrKpr.

3. Kmo.renofi pextlrM pa6oru rpaH3lrcropa.

4. klcro'aHzKrr uocrosHHoro roKa. Cxeurr 3aMerqerrr{rr.

5. Mero4 KoMrrJIeKcHbIX aMrrJruT ynAnt pacqera qeuefi [epeMeHHofo roKa.

6. MorlHocrb B rlerurx [epeMeHHoro roKa.

7. 9acrorHbre xapaKTepncrrrKu gnerffpuqecKux qeuefi.

8. HerraHefinrre sJreMeHTbr B gneKlpuqecKux rlaurlx.

9. Ocroerr pa6oru quSponrrx ycrpoficrn.

I 0.tr4croqHr{Kkt rrocrorHHoro roKa. Cxeuu 3aMerrreHrrr.

I 1.Pac.rer 3neKrpuqecrofi qenu MeroAoM Kupxro$a.

1 2.fapuoHHqecrzfi cr4rHarr.



7 yIIEEHO-METOAUTIECKOE lI I,IHOOPMAIIIIOHHOE OEECIIEIIEHI{E
AI,ICII|4IIJII,|HbI

OcHoeHaq Jureparypa

l. fpHropbeB, E.VI. 3neuenrnar 6aza v ycrpoficrna qzfporofi rexHlrKlr

[3rercrponHrrfi pecypc] : yre6Hoe uoco6ne. - SnerrpoH. AaH. - Cu6. : HI4V
I4TMO (Canrcr-llercp6yprcrcufi HallnoHanrnrrfi HccneAoBarenrcrufi
yHuBepcLITer unQopnaalllroHHbrx rexHoJrorufi, uexauvrwr Lr ourrarn), 2012. -90 c. - Pexuivt Aocryna: http://e.lanbook.com/books/element.php?pll id:43679

2. IIIecrepKuH, A.H. Cucrenaa MoAenupoBaHlrrr vt ktccJle,IloBaHvfl
paAIIo3neKTpoHHbIxycrpoficreMultisim10[3rrerrporrrrrrfipecypc]
3nexrpou. AaH. - M. : AdI( flpecc, 2A12. - 360 c. - Pexuu Aocryrra:
http :lle. lanbook. com/books/element.php?pl 1 id:3 022

3. I4rHaron, A.H. MnxpocxeMorexHllKa u HaHosneKTpoHr.rKa [Snexrposnrrfi
pecypc] : yve6Hoe uoco6ze. 

- 
SnerrpoH. AaH. - Cn6. : Jlaut, 2011. 

- 
528

c. 
- 

Pexuvt Aocryna : http : //e. lanbook. com/books/el ement. php?pl I 
-id:203 

5

{ono.nH HTeJrbHafl Jr nreparypa
l. fpa6oBcKll E. CupanouHzx rlo oneKTpouuKe f3nercrponnrrfi pecypc] :

yre6uoe uoco6rae. 
- 3nexrpoH. .{aH. - 

M. : $zII( Ilpecc, 2009. 
- 

4lA c.

- 
Pexuu Aocryrla : http ://e. lanbook. com/books/element.php?pl I i d:875

2. llerpon, M.H. Mo4enupoBaHue KoMrIoHeHToB r4 oJreMeHToB HHTerp€urbHbrx

cxeM [3nercrponHufi pecypc] : yrednoe noco6ne / M.H. flerpon, f.B.
fy4ror. 

- 
3lerupoH. AaH. - 

ClI6. : Jlaut, 2011. 
- 463 PexHrra

Aocryrla : http ://e. lanbook. com/books/element.pho?pl I id:66 I
3. fpa6oBcKtl F. Cnpaao.rHIar ro oneKTpoHuKe [3lexrpoHnrrfi pecypc] :

yre6noe noco6ze. 
- 

3nexrpoH. AaH. - 
M. : IIVIK llpecc, 2009. 

- 
410 c.

- 
Pexuu Aocryna : http : //e. lanbook. com/books/element. php?pl 1 _id:8 75

[porparvlM Hoe odecne.reH rre n rr HTepHer-pecypcbr

flpu nrrnoJIHeHI{u ra6oparopHbrx pa6or r4crronb3yrorcr rraKerbr rrpolpaMM
MultiSim.

8. MATEPpIAJIbHO-TEXHIITIECKOE OEECIIEqEHI,IE ATICUUIJrI,IHbI

MarepnarbHo-TexHlfFlecKoe o6ecne.{eHr{e AIlcIIrIIrJrraHhr BKrloqaer:
o6opyAoeauve crequ€ulkt3l{poBaHHofi na6opurapvur (330-3) - KoMrrbrorepHbre

TepMr.rH anbr c [porpaMMHbrM o6 ecne.reHlreM Multi S im ;

oneKTpoHHbIe 3arlacl{ KoHcneKTa JleKqrafi (rvrynbrIaMeAua up*enraquu)
Ha cepBepe xa$e4pu.



Pa6oqas [porpaMMa A]rcr{unnr,rnbr cocraBJreHa B coorBercrBur,r c rpe6onaur4fiMvt OfOC BO

ro HanpaBireulrro 11.03.03 KoucrpyupoBaHlre u rexHoJlorfit gneKrpoHublx cpeAcrB

Pa6o.ryro rporpaMMy cocraBrrJr AoIIeHr ra0. B9CT Bapaxun A.A.
(ol4o, no4nucr)

PerleuseHr
(npegcranurem pa6oro4arenr) OAO P

(uecro pa6orrr, AoJrxHocrb, @HO, no4nucr)

Ilporparraivra paccMorpeHa r,r o4o6pena Ha 3aceAaHr.ru ra(fe4prr ESCT

llpororor Ns 4 ot 1Q1220_1L roaa

3ane4yroquft xaQe4pofi ESCT Cyrurora JI.T.

Pa6o.ra"f, rrporpaMMa paccMorpeua u oAo6pena Ha 3aceAarrlrll yre6no-rr,reroAl4rrecKofi roiuraccur,r

HarrpaBneHr,rs 1 1 . 03. 03 KoncrpyrpoBaHr.re lr rexHoJlorlrrl gJIeKTpoHHbrx cpeAcrB

flpororon Ns 4 or Wroaa
llpe4ce4areJrb KoMrrcculr

(ozo, noAnncr)


